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EXHAUST-GAS TURBINE FOR TURBOCHARGERS 

BACKGROUND OF THE INVENTION 
• The invention relates to an exhaust-gas turbine for a 
turbocharger of an internal combustion engine, including a 
turbine casing with a rotor rotatably supported therein, an 
inlet duct, and a guide vane structure movable into, and out 
5 of, an annular space surrounding the rotor, by means of an 
actuating device. • 

DE 196 45 388 Al discloses an exhaust-gas turbine, in 
which a guide vane structure can be moved axially into an 
annular, space between a spiral inlet duct and a radial ro- 
10 tor. This is done by ■ an axial . slide, which is integrally 
formed with the guide vane structure at one end face thereof 
and at the same time serves as a cover disc for the 
guide-vane structure. The axial slide is adjustable axially 
via a radially extending slide pin which is guided in an ax- 
is ial slot of a turbine casing. At its free end face, the 
guide-vane . structure has a second cover disc which, in a re- 
tracted position of the guide-vane structure, in which the 
guide-vane structure is located in an annular ' gap between 
the turbine casing and an inner guide of the guide-vane 
20 structure, covers the annular gap and prevents exhaust gases 
from escaping in an uncontrolled manner via the annular gap. 
In the extended position, in which the guide-vane structure 
is located in the annular space, the axial slide closes the 
annular gap with the exception of a play necessary for ad- 
25 justment movement. 

Furthermore, DE 100 28 751 Al discloses an exhaust-gas 
turbine including a guide-vane structure, which is limited 
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axially by two cover discs. One cover disc has integrally 
formed on it an axial slide, which is guided at its free end 
in a slot by axially extending slide pins. The sliding pins 
project through the slot- To adjust the axial slide, a slide 
5 sleeve acts on the free end faces of the slide pins. In the 
retracted position of the ■ guide-vane structure, the cover 
discs .and that region of the axial slide which is adjacent 
to the inner cover disc close the annular gap. In the ex- 
tended position, the annular gap is closed, with the excep- 

10 tion of the play necessary for adjustment, by the inner 
cover disc and the adjacent region of the axial slide. 

It is the object of the invention to provide an ar- 
rangement for . the accurate adjustment of the guide-vane 
structure in a simple manner over the entire adjustment 

15 range. 

SUMMARY OF THE INVENTION 
In an exhaust gas turbine for a turbocharger of an' in- 
ternal combustion engine with a casing and a rotor rotatably 
20 supported in the casing, the casing includes an inlet duct 
with a guide vane structure supported so as to be movable 
into and out of a flow inlet area to the rotor by means of 
an electric motor. 

With this arrangement, a continuous and also 
25 high-precision adjustment becomes possible and, in turn, an 
accurate control of the rotational speed of the engine is 
achieved. 

To this end, the actuating device* is preferably de- 
signed as an eccentric drive, which is drive-connected at 
30 the input side to the actuating device, and , at the output 

side indirectly or directly to the slide sleeve. 

The actuating device may also be in the form of an 
electrically operated servomotor. 
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The actuating device may further be a piston rod, which 
is connected in an articulated manner to the eccentric drive 
which, in turn, is connected to the slide sleeve . 

Finally, in accordance with a preferred embodiment of 
5 the invention, the rotor of the exhaust-gas turbine may be 
mounted rotatably in a turbine casing having a spiral inlet 
duct followed by an annular space surrounding the rotor. 
Near the outer circumference of the rotor, in an axially 
offset annular gap between the turbine casing and an inner 

10 guide, a guide-vane structure is provided, which is firmly 
connected, at its one end face facing away from the annular 
space, to axially directed sliding pins extending through 
guide slots of the casing. The guide-vane structure can be 
moved axially into the annular space by means of a slide 

15 sleeve acting on the ends of the slide pins. .The guide-vane 
structure- has guide vanes disposed between two end-face 
.cover discs. In the end position of the guide-vane structure 
in the annular space, the annular gap is closed by one cover 
disc, from which the slide pins extend as integral parts 

20 thereof. The slide with the axial slide sleeve is movably 
supported on the inner guide. Preferably, the associated ac- 
tuating device consists of an actuating cylinder, which is 
designed as an electrically operable actuator and is con- 
nected via a connection part to the slide sleeve.. The slide 

25 sleeve is mounted in the region of the outer circumference 
of a cylindrical inner part, which forms the inner guide and 
coaxially surrounds the outlet duct and is connected indi- 
rectly or directly to the guide vane structure. 

The invention will become more readily apparent from 

30 the following description thereof on the basis of the accom- 
panying drawing: 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a partial sectional view of a casing of a 
gas turbine without a rotor, with a guide-vane structure in 
the retracted position, and 
5 Figure 2 shows the turbine casing of the exhaust-gas 

turbine with the pedal-operated motor, in a view from the 
front, according to Figure 1. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

10 A double-flow spiral inlet duct 13 is provided in a 

turbine casing 1 and leads to an annular space 8. The latter 
has adjacent to it, inwards in the radial direction, a ra- 
dial rotor la of the exhaust-gas turbine, through which ro- 
tor the exhaust gases flow into an axially extending outlet 

15 duct .14. An annular axial slide member 2, which carries a 
guide-vane structure 9 with guide vanes 10,. is provided in 
an annular gap 3 between the . turbine, casing 1 and an inner 
guide tube 4. The end faces of the guide vanes 10 are con- 
nected to one another by means of cover discs 11 and 12, of 

20 which the inner cover disc 12 is formed integrally with the 
axial slide member. 2. The cover disc 12 forms, together with 
the adjacent region of the axial slide 2, a ring of rectan- 
gular cross section which is guided with slight play in the 
annular gap 3 and which prevents appreciable quantities of 

25 exhaust gas from escaping through the annular gap 3 when the 
guide-vane structure 9 is retracted to a disengaged position 
and is located in the annular space 8. 

In the illustrated retracted position of the axial 
slide 2, a contour 19 of the cover disc 11 facing the annu- 

30 lar space 8 is flush with the contour 18 of the inlet duct 
13, so that, with the engine operating, the flow is not dis- 
turbed. Furthermore, the cover disc 11 additionally seals 
off the annular gap 3. The axial length of that part of the 
guide-vane structure 9 which is provided with the guide 



vanes 10 corresponds to the axial, extent of the annular 
space 8. 

At the end of the axial slide 2, which faces ' away from 
the guide-vane structure 9, a plurality of axially extending 
5 slide pins 6, which are integrally formed, with the slide 2 
are distributed over the circumference. The pins 6 extend 
through recesses 15 in a guide slot member 7 so that the 
slide member 2 is guided' with play in the guide slot member 
7 transversely to the circumferential direction. Since seal- 

10 ing-off is no necessary at this point, the play can be rela- 
tively large for cost-effective manufacture. Moreover, this 
avoids a jamming of the axial slide 2 in the guide slot mem- 
ber If which is expediently an integral component of the in- 
ner guide tube 4. The free end faces of the slide pins 6 are 

15 connected to a slide sleeve 5 at a joint 16 in a materially 
. integral manner, for example by hard soldering, welding or 
the like, preferably by laser welding. This expediently 
takes place when the axial slide 2 and the sliding sleeve 5 
are mounted on the inner guide tube 4. In this case, they 

20 are aligned with one another and held by means of an inner 
centering edge 17 until they are firmly connected to one an- 
other. Moreover the centering edge 17 protects the region, 
radially on the inside with respect to the joint 16 between 
the axial slide member 2 and the slide sleeve 5, on the one 

25 hand, and the inner guide tube 4, on . the other hand, against 
material particles which could emerge at the joint 16 during 
welding. 

The slide sleeve 5 is adjusted, as required, in the ad- 
justment direction 21 from the retracted position illus- 
30 trated into an extended position, in which the guide-vane 
structure 9 . is located in the annular space 8. In this posi- 
tion, the cover' disc 11 is located in a recess 20 and is ap- 
proximately flush with the contour 18 of the inlet duct 13 
towards the guide vanes 10, so that the cover disc 11 does 



not disturb the flow through the annular space 8 and the ex- 
haust gases are deflected solely by the guide vanes 10 which 
extend axially completely across the annular space 8. 

Figure 2 illustrates the exhaust-gas turbine for turbo- 
5 chargers in an axial view and shows the inlet duct 13 with 
an associated entry neck 25, which is connected to the inlet 
du-ct 13. An actuating cylinder 26 is located in the upper 
region of the turbine casing 1. At least two shielding 
plates 28 and 29 are fastened by means of screw bolts 30 and 

10 31 to the turbine casing 1. 

The slide sleeve identified by 5 in Figure 1 is con- 
nected indirectly or directly to an actuating part, not il- 
lustrated in any more detail in the drawing, of an actuating 
device or of an eccentric drive 23 {Fig. 2) . The eccentric 

15 drive 23 is drive-connected via a crank 35 to a piston rod 
36 of the actuator or of the stepping motor. 22. The eccen- 
tric drive 23 may be . connected to the slide sleeve 5 and 
thus to the guide-vane structure 9 indirectly, for example, 
via a cam, which is not illustrated in the drawing, so that 

20 the guide vanes 10 illustrated in Figure 1 can be displaced, 
for example, out of the retracted position into an extended 
operating position, not illustrated in the drawing, in which 
the guide-vane structure 9 is disposed in the annular space 
8. A highly accurate control or adjustment of the guide-vane 

25 structure 9 is possible by means of the stepping motor 22. 
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